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CIRCULAR APERTURE.
The roots of J0 (z) after the first may be found from
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and those of 1/1(2) from
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formulae derived by Stokes* from the descending series f.   The following table gives the actual values: —
i	*   J*          t~    /   \        /\ -ior«70(*) = 0	-for J,(z)=0 7T                i      '	i	z IT           ' °	;*.,,«-
I    '	•7655	1-2197	6	5-7522	6-2439
2	1-757L	2-2330	7	6-7519	7-2448
3	2-7546	3-2383	8	7-7516	8-2454
4	3-7534	4-2411	9	8-7514	9-2459
5	4-7527	5-2428	10	9-7513	10-2463
In both cases the image of a mathematical point is thus a symmetrical ring system.    The greatest brightness is at the centre, where
For a certain distance outwards this remains sensibly unimpaired, and then gradually diminishes to zero, as the secondary waves become discrepant in phase. The subsequent revivals of brightness forming the bright rings are necessarily of inferior brilliancy as compared with the central disk.
The first dark ring in the diffraction pattern of the complete circular aperture occurs when
r//= 1-2197 XX/2JB ............................ (15)
We may compare this with the corresponding result for a rectangular aperture of width a,
£//=V«;
and it appears that in consequence of the preponderance of the central parts, the compensation in the case of the circle does not set in at so small an obliquity as when the circle is replaced by a rectangular aperture, whose side is equal to the diameter of the circle.
* Garni. Trans, ix. 1850.
t The descending series for J0 (2) appears to have been first given by Sir W. Hamilton in a memoir on "Fluctuating Functions," Hoy. Irish Trans. 1840.   Z         2s                 6
